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(57) [Abstract] . ... „ , 

[Technical problem] The cooling engine performance " h^gh and the 
cooling system equipped with the lightweight heat sin is of fered^ 
TMeans for Solution] The heat sink 1 consists of a substrate 9, the 
Srrt fin group 5 which consists of a plate-like fin, and the second 
f in oroup 7 The first fin group 5 is arranged in the radiation 
Erection at rear-face 9c of a substrate 9, and the second ? roup 
7 is arranged in the radiation direction at surface 9a of * substrate 
9 it has the impeller 16 by which has the blade 17 of two or more 
sheets, and the fan 3 for cooling is rotated by the motor 19 and 
It attaches to a heat sink so that an impeller 16 may be located above 
the second fin group 7 of a heat sink. 
[Selection Fig.] drawing 1 
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CLAIMS 



[Claim(s) ] 

[Claim 1] . , . . , 

It is the cooling system equipped with the heat sink which carries 

out dissipation of the heat from a heat source, 

The thermally conductive good substrate equipped with the rear face 
where a front face and a heat source contact, 

The first fin group arranged in the radiation direction so that it 
might be attached possible [ heat transfer ] to the rear face of said 
substrate and two or more plate-like radiation fins might enclose 

said heat source, , . . ^^.^^^ 

The heat sink possessing the radiation-fin unit in which it is attached 
possible [ heat transfer ] to the front face of said substrate and 
which two or more plate-like radiation fins become from the second 

fin group arranged in the radiation direction. 

It has the impeller which has the blade of two or more sheets and 
is rotated by the motor, and the fan for cooling attached to said 
heat sink so that said impeller might be located above said second 
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fin group of said heat sink is provided, 

Said fan for cooling is a cooling system characterized by operating 
so that the air for cooling may be passed to the radiation fin of 
said first fin group, and the radiation fin of said second fin group. 
[Claim 2] 

The cooling system according to claim 1 characterized by forming 
heights in the rear-face center section of said substrate, and 
attaching the radiation fin of said first fin group in it possible 
[ the side face of said heights, and heat transfer ] . 
[Claim 3] 

The cooling system according to claim 1 or 2 characterized by for 
at least one sheet of the radiation fin of said first fin group and 
the radiation fin of said second fin group protruding in part, and 
arranging it rather than the surface rim of said substrate, and the 
rear-face rim of said substrate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 

This invention relates to a suitable cooling system to cool especially 
electronic parts, such as CPU, about the cooling system equipped with 
the heat sink which carries out dissipation of the heat from a heat 
source . 
[0002] 

[Description of the Prior Art] 

The heating value generated from electronic parts, such as CPU used 
for a computer, is in the inclination which increases increasingly 
with the high-performance-izing. The cooling system using the heat 

aink which formed the predetermined tilt angle in U . S . Pat. No. 6411510 

(JP, 2001-198140, A) and U.S. Pat. No. 6419007 (JP , 2001-102306 , A) for 
the two or more plates-like fin to the substrate front face, and has 
been arranged in the radiation direction is shown. In the heat sink 
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of these cooling systems , the heat from a heat source conducts the 
interior of a substrate from a substrate rear face, and is discharged 
by the cooling fan outside through the radiation fin arranged on 
propagation and a substrate front face to the substrate front face. 
[0003] 

[Problem (s) to be Solved by the Invention] 

Since there is no heat dissipation process while the heat from a heat 
source conducts the interior of a substrate from a substrate rear 
face and flows to a substrate front face in the heat sink of these 
cooling systems, it is difficult for the substrate itself to act as 
thermal resistance and to raise the cooling engine performance of 
equipment greatly. Moreover, since the weight ratio of the substrate 
in a heat sink occupies 40% or more, there is a problem to which the 
weight of the whole equipment becomes large. 
[0004] 

The purpose of this invention has the high cooling engine performance, 
and is to offer the cooling system equipped with the lightweight heat 
sink . 
[0005] 

[Means for Solving the Problem] 

Let this invention be the object of amelioration of the cooling system 
equipped with the heat sink which carries out dissipation of the heat 
from a heat source . A heat sink possesses the radiation-fin unit which 
consists of the thermally conductive good substrate equipped with 
the rear face where a front face and a heat source contact, the first 
fin group arranged in the radiation direction so that it might be 
attached possible [ heat transfer ] to the rear face of a substrate 
and the radiation fin of the shape of two or more plate might enclose 
a heat source, and the second fin group by which it was attached 
possible [ heat transfer ] to the front face of a substrate, and the 
radiation fin of the shape of two or more plate was arranged in the 
radiation direction . 
[0006] 

The fan for cooling has the impeller which has the blade of two or 
more sheets and is rotated by the motor, and he is attached to a heat 
sink so that an impeller may be located above the second fin group 
of a heat sink. The fan for cooling operates so that the air for cooling 
may be passed to the radiation fin of the first fin group, and the 
radiation fin of the second fin group. 
[0007] 

Heights are formed in the rear-face center section of a substrate, 
and the radiation fin of the first fin group is attached in the heat 
sink used by this invention possible [ the side face of heights, and 
heat transfer ] . And rather than the surface rim of a substrate, and 
the rear-face rim of a substrate, at least one sheet of the radiation 
fin of the first fin group and the radiation fin of the second fin 
group protrudes in part, and is arranged. 
[0008] 

In the process which the heights by which the heat source was formed 
in the substrate rear face of a heat sink are contacted, and heat 
conducts the interior of a substrate, and gets across to a substrate 
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front face, since the radiation fin of the first fin group is arranged 
at the substrate rear face at the heat sink used by this invention, 
in case heat conducts the interior of a substrate, heat flows from 
a heights side face and a substrate rear face to a radiation fin. 
The heat which this heat was discharged directly outside, without 
reaching to a substrate front face, and was not discharged by the 
first fin group is discharged through the second fin group from a 
substrate front face. Therefore, from both the first fin group 
arranged at the substrate rear face, and the second fin group arranged 
on the substrate front face, since heat dissipation becomes possible, 
the cooling engine performance of equipment improves. 
[0009] 

Since the radiation fin of the first fin group and the radiation fin 
of the second fin group protrude and are arranged from the substrate 
front face and the rear-face rim, the air from the fan for cooling 
flows the second fin group first, and flows into the second fin group 
through a substrate front face, and a part flows into the first fin 
group directly from the second fin group. The flow rate of the air 
which flows from the second fin group to the first fin group increases, 
so that a substrate is small and the protrusion from the substrate 
front face and rear-face rim of a radiation fin of the second fin 
group and the first fin group is large, and since the cooling engine 
performance by the first fin group improves, the miniaturization of 
a substrate is attained. 
[0010] 

Thus, according to this invention, heat is radiated from both the 
first fin group arranged at the substrate rear face in the heat from 
a heat source, and the second fin group arranged on the substrate 
front face, and the cooling engine-performance large width of face 
of equipment can be raised by miniaturizing a substrate, without 
making weight increase. 
[0011] 

[Embodiment of the Invention] 

The gestalt of operation of the cooling system hereafter equipped 
with the heat sink concerning this invention is explained to a detail 
with reference to a drawing. Drawing 1 is the outline decomposition 
perspective view of the gestalt of operation of the 1st of the cooling 
system of this invention, and drawing 2 is the decomposition 
perspective view of the heat sink used with the gestalt of this 
operation. And Hawing 3 is the perspective view of the heat sink 
used with the gestalt of operation of the 2nd of the cooling system 
of this invention. 
[0012] 

As shown in Hawing 1 , this cooling system consists of a heat sink 
1 and a fan 3 for cooling. The heat sink 1 consists of a substrate 
9, the first fin group 5 which consists of a plate-like fin, and the 
second fin group 7. the platy structure object which has heat pipe 
structure in the metal material or the interior which a substrate 
9 excels [ interior ] in thermal conductivity, and processing is easy, 
for example, is represented by an aluminium alloy or the copper alloy 
— moreover — or nonmetal material like a carbon sheet etc. can 
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constitute . 
[0013] 

The first fin group 5 and the second fin group 7 consist of two or 
more plate-like fins twisted to the good metal material or nonmetal 
material of heat conduction, the first fin group 5 is arranged in 
the radiation direction at the rear face of a substrate 9, and the 
second fin group 7 is arranged in the radiation direction on the front 
face of a substrate 9. Rather than the rear-face rim of a substrate 
9, the first fin group 5 protrudes and is arranged, and rather than 
the surface rim of a substrate 9, the second fin group 7 protrudes 
and is arranged. 
[0014] 

A substrate 9 is equipped with surface 9a , side-face 9b , and rear-face 
9c as shown in Hawing 2 . The first fin group 5 is combined with 
side-face 9b and rear-face 9c, and the second fin group 7 is combined 
with surface 9a. since association with the first fin group 5, 
side-face 9b , and rear-face 9c and association with the second fin 
group 7 and surface 9a need to evangelize the heat from a substrate 
to the first fin group 5 and the second fin group 7 efficiently ^ — 
thermally conductive adhesives , soldering, low attachment , or welding 
— moreover — or it is desirable to carry out using ultrasonic welding 

etc . 
[0015] 

Returning to drawing ] , the fan 3 for cooling has the impeller 16. 
This impeller 16 has the blade 17 of two or more sheets, and it is 
rotated by the motor 19 . The stop section 15 and the crevice 11 formed 
in the periphery of the second fin group 7 perform immobilization 
with the fan 3 for cooling, and a heat sink 1. 
[0016] 

The air sprayed from the fan 3 for cooling flows the interior of the 
second fin group 7, reaches surface 9a of a substrate 9, and is 
discharged outside through the interior of the first fin group 5. 
Moreover, a part flows into the first fin group 5 directly without 
going via substrate surface 9a from the second fin group 7. 
[0017] 

By changing whenever [ setting-angle / of the radiation fin of the 
second fin group 7 ] , as shown in drawing 3 , the optimal heat sink 
can be offered according to the airflow of the fan for cooling which 
is not shown in drawing. 

[0018] . 
When the heat sink was created as first fin group, using 77 
30mmx0.3mmx34mm copper fins as 120 9mmx0 . 3mmx20mm copper fins and 
second fin group, the heat source of 70W was contacted based on the 
gestalt of the above-mentioned operation and the cooling engine 
performance was examined, weight checked the engine performance of 
0.25 degrees C/W by 420g. And when the same trial was carried out 
using the cooling system for a comparison conventionally considered 
to be high performance most, weight was 0 . 28-degree-C/W in 690g. 
[0019] 

[Effect of the Invention] 

According to this invention, the cooling engine performance can be 
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raised sharply, without making the weight of equipment increase. 
[Brief Description of the Drawings] 

[nr^wi ng 1 ] it is the outline decomposition perspective viei* of the 
gestalt of operation of the 1st of the cooling system of this 
invention . 

[nrpwi ng 7] It is the decomposition perspective view of the heat sink 
used with the gestalt of the 1st operation. 

[nr^wing it is the perspective view of the heat sink used with 
the gestalt of operation of the 2nd of the cooling system of this 
invention . 

[Description of Notations] 

I Heat Sink 

3 Fan for Cooling 
5 First Fin Group 
7 Second Fin Group 
9 Substrate 

9a Substrate front face 
9b Substrate side face 
9c Substrate rear face 

II Crevice 

15 Stop Section 

16 Impeller 

17 Blade 
19 Motor 
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[Brief Description of the Drawings] 

[nrawi ng 1 1 It is the outline decomposition perspective view of the 
gestalt of operation of the 1st of the cooling system of this 

invention . 

[nr^wi ng ?.] It is the decomposition perspective view of the heat sink 
used with the gestalt of the 1st operation. 

[nr^wing 3] It is the perspective view of the heat sink used with 
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the gestalt of operation of the 2nd of the cooling system of this 
invention . 

[Description of Notations ] 

I Heat Sink 

3 Fan for Cooling 
5 First Fin Group 
7 Second Fin Group 
9 Substrate 

9a Substrate front face 
9b Substrate side face 
9c Substrate rear face 

II Crevice 

15 Stop Section 

16 Impeller 

17 Blade 
19 Motor 
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[ Drawi ng 9 ] 
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